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MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

John Shauver, Environmental Enforcement Div. Subject: BASF Wyandotte
Corporation

Elmore Eltzroth, Environmental Services Div.

December 22, 1981

Attached is my report, maps and well records from our study at BASF
Wyandotte in June of 1981. The report addresses the subsurface materials
encountered and the occurrence and travel of groundwaters. Chemical data
was submitted directly from the lab to Bill Murphy at his request. The
maps are accurate copies of maps submitted to Engineering Division for
final drafting.

I would appreciate copies of the laboratory results for our records.
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTICN BUREAU
POINT SOURCE STUDIES SECTION .

GROUNDWATER INVESTIGATION UNIT

Report of a
Hydrogeological Investigation
Conducted at
BASF WYANDOTTE CORPCRATION
NORTH AND SOUTH WORKS
Wayne County
Wyandotte, Michigan
June 1, 1981 through June 30, 1981
and September- 14, 1981

Summérx _
On June 1, 1981 we began a hydrogeological investigation at BASF Wyandotte
Corporation in the City of Wyandotte. This was at the request of and under an

administrative search warrant obtained by Environmental Enforcement Division. -
Qur objective was to determine whether or not chemical wastes had been disposed
of at suspected sites within the North and South Works. We collected sediment
and water samples for analyses from 19 wells and 5 auder borings. Well locations
and groundwater elevations are shown on the attached aerial photographs.

A1l sha]]ow'groundwater elevations except one (BW16) were above the Detroit
River. This fact and the flow directions I could interpret from our data in-
dicate that water infiltrating into the ground at this site discharges into the

Detroit River. 1 believe the BW16 water elevation is due to nearby pumpage.

The groundwater travels in a 5 to 20 foot thick surface layer of sand, crushed
limestone, cinders and other materials. These appear to me to be largely a man-
made fill above the organic peat and the clay found in many borings.

Four points, BW21 in the South Works and BW1l, 12 and 33 in the North Vorks,

showed thick deposits of clay-like "sludge" which could not have been deposited

by geologic processes.

Procedures

- Borings were made with a CME 55 auqer using 3-1/4" ID hollow stem augers.
Sediment samples were obtained with a 2" ID split tube sampler driven through
the hollow stem augers. Two-inch galvanized casing and stainless steel screens
were used to construct monitor wells (records attached). Most of the wells were
artifically sand packed with #3 Gibraltor silica sand and the annular space was
sealed with bentonite. Augers and sampling tools were washed with water between
uses. Wells were developed and pumped with a piston pumping plunger operated off
of a cathead with new leathers installed for each well. Wells were pumped for
30 minutes and water samples were then collected (except wells BW 3 and 4 and
some phenol samples). Dual samples were collected in identical sample containers
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by alternating'containers every 1 to 5 pump strokes. Wells BW 3 and BW 4 were
sampled by evacuating over 5 well volumes with a diaphragm pump and then sampl-
ing with stainless steel bailers. Drilling was completed on 6- 25- 8]

Water levels were measured using a chalked tape on 6- 29- 81 We11s BW 6
BW 7, BW 11 and BW 12 were sampled for phenols on 6-30-81 with a d1aphragm
pump. Wells in the north half of the North Works were remeasured on 9-14- 81
to evaluate the affect of dewatering during the first measurements.

Sample Preservation

- Samples were preserved according to present lab procedures, -exceptions are
noted on the. sample sheets. Samples were packed in ice and delivered to appro-
priate labs with chain of custody records. Samples to the EPA central laboratory
in Chicago were shipped air freight. Samples to the DNR Environmental Lab were
transported directly by William Murphy or Elmore Eltzroth. Sample splits were
provided directly to. a BASF Wyandotte representative.. ' :

- Site Discussion

- Site #1

: Th1s is an open area just south of the polyol process fac111ty in the North
Works. Two wells, BW 3 and BW 4 and two soil borings BW 30 and BW 31 were con-
structed. The s1te generally consists of 5 to 8 feet of crushed limestone under-
lain by 3 to 7 feet of black "cinders" in the area of BW 4, BW 3, and BW 30. The
black "cinders" in BW 4 had a noticeable .sweet odor. We encountered a fine sand
and silt at 11 to 14 feet. Wells BW 3 and BW 4 sample water in the black "cinder"
or gravel layers. Groundwater is encountered 3 to 5 feet below surface-and is.
moving east to the Detroit River. On June 29, 1981 the eastern edge of this site:
was dewatered for pipeline construction creating an artificial depression in the .
groundwater. Water levels and groundwater contours. for September 14, 1981 show
natural conditions. Wells BW 1 and BW 2 sample the same shallow groundwater
~upgradient from this site.

Site #2

This is the site of an old coke production and by-products area and is just
east of Site #1. Two wells were installed; BW 6 and BW 7. BW 7 showed a "cinder
zone from 4 to 8 feet below surface with some odor. The well was constructed to
sample this cinder zone. The water still showed black fine sediment after 30
minutes pumpage and a very low production. For this reason no samples were taken
during initial construction. The well was later sampled for phenols with a
slower pumping diaphragm pump. BW 6 showed 3 to 5 feet of black cinders with
an unusual odor lying 6 to 11 feet below the surface.

BW 6 samples waters in this cinder zone. Groundwater is encountered at
about 3 feet deep and is moving northeast toward the Detroit River.




Site #3

This is an elevated site which was used for land disposal. We constructed

3 wells (BW 11, BW 12,.BW 13) ‘along the edges of the site and one boring (BW 33)
“in the middle of the site. BW 11 and BW 12 show 3 to 4 feet of cover material
then about 12 feet of white to tan "clay-like sludge". A native soil surface
appears at about 16 feet as indicated by fibrous plant material. BW 33 indicated
5 feet of various rubble and one foot of cinders overlying the "clay-like sludge".
Well BW 13 did not encounter any "sludge”. We attempted to sample waters in

the gravel overlying the sand and silt. The yield was too low for the fine
particles to clear. No samples were obtained and BW 13 was used only for water
levels. BW 11 and BW 12 were constructed to sample water from the bottom of

the "sludge". Water levels indicate a steep gradient from the coal pile to the
northwest toward Site 3. I believe the water then moves north and eventually
east to discharge in the Detroit River.

Sites #4 & #5

" These are oben afeas on the south end of the North Works and just west:of:
the large brine storage pond. Two wells (BW 17, BW 18) and one boring (BW 34)
were installed in the site and one well was placed west of the site (BW 16).

BW 18 showed 4-1/2 feet of cinders from 3 to 7.5 feet below surface. A
strong H2S odor was observed during drilling and sampling. H2S is common in
shallow sediments in this part of the state. BW 17 encountered a thin (4")
layer of white "clay-like" material at about 4 feet then generally sand and
silt with an H2S odor.

~ BW 34 was similar.to BW 18 with 9-1/2 feet of cinders mixed with sand. A
rubber fragment was found at about 9 feet and the HS odor was again detected.
Well BW 16 was drilled as a background well. The groundwater elevations are
somewhat suprising in this area. Groundwater elevations fall away to the west
contrary to the general situation of an eastward flow. The elevated brine
storage pond can be expected to provide some of this westward gradient. Well .
BW 16 has a groundwater elevation of 574.58 feet compared to an elevation of --
575.08 feet for the Trenton Channel on the same date. The only probable =
explanation for this well being lower than river level is some type of arti-
fical drainage with a pumping discharge. This could either be a subsurface
drain to a 1ift station or a nearby dewatering project. _

Site #6

This site is located in the southeast portion of the South Works. Two
wells (BW 25 and BW 27) and one boring (BW 35) were installed.

The predominant material was a clay with gravel, possibly limestone
screenings. A very resistant layer occurred at 9 feet in BW 27 and at 12 feet
in BW 35. I believe this could be an old concrete layer due to the angular
nature of the stones in BW 27. Water levels in BW 25, which did not penetrate
this resistant layer, are 4.6 feet higher than BW 27. 1 believe BW 25 represents
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a perched water condition. Both wells are higher than the river level of
575.16 feet and the area should discharge to the river.

Site #7

This site is at the north end of the South Works.. Three wells (BW 19,
20 and 21) were installed at this site. Wells BW 19 and BW 20 show black
“cinder" fill to about 4' where native clays are encountered. Wells were
installed in the cinder zone. BW 21 encountered 6 feet of sand and gravel
with some cinders overlying 8.5 feet of clay-like "sludge". This material
varied from white to brown to grey with layers as thin as 1/2". An unusual
"odor was also detected. BW 21 was constructed to sample waters within this

c]ay 1ike "sludge".

Water 1eve1s indicate a northeast gradient to the Detroit R1ver

S1te #8

This site required several attempts to find a location where we did not N
have refusal at 2 feet (probably due to buried foundations). BW 23 encountered
a sand with stones and some cinders to 6 feet where native clay was sampled.
BW 22 was drilled as a background well. Both wells sample water from these

shallow sands.

Water Tevels indicate a definite easter]y grad1ent a]though we do not
have enough data points to indicate a precise direction.

Drilling & Sampling by: Elmore E1tzroth' Project Geo1dgist
' Charles Ingalls, Driller
Jerry Par1sh Dr111er S Ass1stant

Report Prepared by: Elmore E]tzroth Project Geo]og1st
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Table 1 BASF. Wyandotte Corporation

Well Elevations in Feet
Number Elevation : Groundwater Elevations
~Top of Depth to Depth to : _
Ground Casting "~ Water Elev. Water Elev. Soil Borings
6-29-81 9-14-81 “Number Ground
B : : o .- Elevation
BW 1 584.0 586.56 6.77  579.79 6.35°  580.21 T
: Hand Auger
BW 2 583.8 587.39 8.13  579.26 7.77  579.62 Site 588.3
: . ' ‘BW 12 Sed 586.4
BW 3 581.4 581.92 3.50  578.42 2.91 579.01 BW 30  583.6
, . BW 31 581.4 .
BW 4 583.5 585.55 7.65  577.90 6.48  579.07 . BW 33 588.9
- ' : BW 34 579.7
BW 6 580.9 583.66  5.41 578.25 5.13  578.53 BW 35  582.8
BW 7 581.2 583.11  4.62  578.49  4.48  578.63
BW 11 588.9  591.07 10.98  580.09  10.57  580.50
BW 12 586.6 588.28 6.99  581.29 6.29  581.99
BW 13 586.9 589.65 7.00  582.65 6.49  583.16
BW16  576.2  579.60 . 5.02  574.58 |
BY 17 579.6 581.40 6.02  575.38
BW 18  579.2 581.86 5.59  576.27
BW19 = 579.9  582.21 . 4.64  577.57
BW 20 578.3 580.12 2.85  577.27
BW 21 579.0 .  581.38 4.01  577.37
BW 22 580.8 - 582.12 3.46  578.66
BW 23  579.3 580.54 3.75  576.79
BW 25 582.9 585.79 5.02  580.77
BW 27 582.4 585.77 9.66  576.11

Elevations surveyed by Engineering Division, Mich. D.N.R. on USC & GS Datum
Water levels measured by Elmore Eltzroth :
Detroit River levels from N.0.A.A. Wyandotte gage at end of Oak Street

575.08 USC & GS
575.30 USC & GS

29-81 573.6
14-81

6 I.G.L.D. + 1
573.88 I.G.L.D. + 1

6- .42
9- .42
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